Tryptophan catabolism by tryptophan pyrrolase in rat liver. The effect of tryptophan loads and changes in tryptophan pyrrolase activity.
We investigated how changes in tryptophan pyrrolase activity and tryptophan loads affect the breakdown of tryptophan was estimated by injecting rats with [ring-2-14-C]tryptophan and measuring respiratory 14-CO2. We concluded, contrary to previous reports, that induction of tryptophan pyrrolase definitely will increase the rate of tryptophan breakdown. Tryptophan loads also increase tryptophan breakdown even in circumstances where there is no increase in tryptophan pyrrolase activity, presumably by increasing the saturation of the enzyme. After a tryptophan load (50 mg per kg) the increase in liver tryptophan concentration lasts only 30 min. The rapid return of liver tryptophan to normal may be due partly to the high turnover rate of liver tryptophan. We estimate that tryptophan pyrrolase degrades tryptophan in vivo at a rate that is equivalent to the whole liver tryptophan concentration in 7.5 min or less.